Vulnerability of CA1 neurons in SHRSP hippocampal slices to ischemia, and its protection by Ca2+ channel blockers.
Vulnerability of CA1 pyramidal neurons to hypoxic and hypoglycemic insult was compared in hippocampal slices between the stroke-prone spontaneously hypertensive rat (SHRSP) and its mother strain, Wistar Kyoto rat (WKY). Stimulation of Schaffer collateral-commissural fibers induced D-2-amino-5-phosphonovalerate sensitive multi-component population spikes in slices from both strains when the external K+ concentration was elevated. The K+ concentration required for this phenomenon was significantly lower in SHRSP slice preparations than in those from WKY. The hypoxic and hypoglycemic insult in slice preparations is assumed to be equivalent to ischemic conditions in vivo. Although the short-term 'ischemic' insult caused a complete loss of population spikes in slices from both strains, a transient hyperexcitability, spreading depression-like depolarization, accumulation of extracellular K+ and reduction of extracellular Ca2+ occurred in SHRSP slices, but not in WKY. Time required for partial recovery of the population spike following the 'ischemic' insult was markedly increased in SHRSP slices compared with WKY. Thus, CA1 pyramidal neurons of SHRSP were more vulnerable to 'ischemic' insult than those of WKY. This vulnerability of pyramidal neurons in the SHRSP strain was independent of its hypertensive phenotype. A novel L-type Ca2+ channel blocker, S-312-d, its stereoisomer, S-312-1, and nimodipine protected the 'ischemic' insult-induced neuronal dysfunction at submicromolar concentrations. It is concluded that hippocampal neurons in SHRSP are innately vulnerable. This vulnerability is suggested to be due, at least in part, to some abnormality in K+ channel channels of hippocampal neurons.